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Abstract of EP0454348 

An electric power tool of the type which has an 
inserted tool bit (8), which can be operated with a 
rotary and a hammer action, and comprises 
hammer means which can be activated by axial 
displacement of the tool bit (8) by engagement 
with the work piece, also comprises a manually 
operable adjustment handle which can be rotated 
about an adjustment axis (59) between a first 
position in which a stop element (53) permits the 
axial displacement for the activation of the 
hammer means, and a second position in which 
the stop element (53) blocks the axial 
displacement. The stop element (53) is 
connected with cam surface (61, 62) which is 
coupled with an adjustment element (41) 
movement of which switches between high and 
low speeds of the tool. The cam surface has an 
arc-shaped portion (61 ) circular about -the 
adjustment axis (59). Connected to one end of 
the arc-shaped portion (61) of the cam surface is 
a curved second portion (62), the distance of 
which from the adjustment axis (59) changes 
continuously. Through the engagement of the 
additional section (62) with the adjustment 
element (41), the adjustment element (41) is 
displaced on movement of the adjustment handle 
so to switch to another speed setting. 
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@ Powor tool. 



@ An electric power tool of the type which has an inserted tool bit (8). which can be operated with a 
rotary and a hammer action, and comprises hammer means which can be activated by axial 
displacement of the tod bit (8) by engagement with the work piece, also comprises a manually operable 
adjustment handle which can be rotated about an adjustment axis (59) between a first position in which 
a stop element (53) pennits the axial displacement for the activation of the hammer means, and a 
second position in which the stop element (53) blocks the axial displacement The stop element (53) is 
connected with cam surface (81, 62) which is coupled with an adjustment elennent (41) movement of 
which switches between high and low speeds of the tool. The cam surface has an arc-shaped portion 
(61) circular about -the adjustment axis (59). Connected to one end of the arc-shaped portton (61) of the 
cam surface Is a curved second portion (62), the distance of which from the adjustment axis (59) 
changes continuously. Through the engagement of the additional section (62) with the acQustment 
element (41), the adjustment element (41) is displaced on movement of the adjustment handle so to 
switch to another speed setting. 
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The present invention relates to a power tool of 
the type which is adapted to hold an inserted tool bit 
which can be operated with a rotating action and a 
hammer action, hammer means of which tool can be 
activated by axial displacement due to the engage- 
ment of the inserted tool bit with the work piece to be 
worked upon. Such tools may comprise a manually 
operable adjustment handle which can be rotated 
about an adjustment axis between a first position In 
which a stop element permits axial displacement for 
the activation of the hannmer means, and a second 
position in which the stop element blocks the axial dis- 
placement, and the invention relates to improvements 
in switching such a tool from one mode of the oper- 
ation to another. 

An electric power tool of this type in the form of a 
rotary hammer Is described in European Patent No. 0 
331 61 9. In this rotary hammer the adjustment handle 
has a rotary knob mounted in the casing wall, to which 
a pin which extends into the inner space of the casing 
is eccenMcally connected, which in one position per- 
mits the axial displacement for the activation of the 
hammer mechanism so that the rotary hammer oper- 
ates in the combined drilling and hammer mode, while 
in the other positton, rotated about the adjustment 
axis opposite the first position, it lies against a disk 
which sits on the spindle of the rotary hammer and 
which can be moved together with the latter, and thus 
prevents the displacement of the spindle by the 
engagement of the inserted tool bit with the work 
piece and therefore prevents the activation of the 
hammer mechanism so that the rotary hammer oper- 
ates in the pure drilling mode white the coupling for 
linking the hammer-mechanism to the rotary-driven 
intermediate shaft which rotatably drives the spindle 
is not engaged. 

In this known electric power tool, it is therefore 
possible to switch between two modes of operation, 
namely combined drilling and hammering on the one 
hand, and pure drilling on the other. Frequently, how- 
ever, it is also desirable to be able to switch into a 
further mode of operation, for example when in the 
pure drilling mode to switch from drilling at low speed 
to drilling at a higher speed. To achieve this in another 
known rotary hammer (German Patent Application P 
34 45 577.9) two separata adjustment handles are 
provided, one to activate and deactivate the hammer 
mechanism, the other to enable switching between 
different speeds. In this arrangement with two adjust- 
ment handles each specific to different functk>ns, in 
order to avoid switching to non-permttied combi- 
nations of operational modes, such as activation of 
the hammer mechanism at high speed, the adjust- 
ment handles are arranged directly beside one 
another with their grip sections constructed such that 
the adjustment handle for the hammer mechanism 
cannot be rotated into the position for the activation of 
the hammer mechanism when the adjustment handle 



for the speed is in the highspeed position. As a result, 
however, the construction is relatively complicated 
because not only are two separate adjustment hand- 
les required, but these must be provided in a quite 
5 specific way and in dose spatial co-ordination on the 
electric power tool, which not only results in an expen- 
sive oonstmc^n but also creates limitations as to the 
design of the interior structure of the electric power 
tool. 

10 The object of the invention b to provide a power 
tool having a switching device with a simple construc- 
tion which makes it possible to switch between at least 
three modes of operation without the risk of an incor- 
rect combtnatton. 

IS The invention provides a power tool adapted to 

hold a tool bit which can be operated with a rotating 
action and a hammer action comprising drive means 
for causing the tool bit to rotate including a gear 
assembly which can be switched between a low gear 

20 drive and a high gear drive, hammermeansforimpart- 
ing a hammer action to the tool bit and activated by 
axial displacement of the tool bit on engagement of 
said bit with a workplace, an adjustment handle con- 
nected to stop means and rotatable about an adjust- 

2S ment axis between a first position in which the stop 
means allows axial displacement of the tool bit to acti- 
vate the hammer means and a second position in 
which the stop means blocks axial displacement of 
the tool bit, characterized in that the tool comprises a 

30 cam member coupled to the adjustment handle and 
having an arcuate cam surface, said surface compris- 
ing a first, circular portion concentric with the adjust- 
ment axis and a second portion leading from one end 
of the first portion and continuously changing In dist- 

35 ance from said axis, with an adjustment element 
engaging the cam surface movement of which Is 
arranged to switch said gear assembly between low 
gear and high gear drive, and the arrangement is such 
when the adjustment handle is in its first position the 

40 adjustment element is In engagement with one end of 
said first portion of the cam surface, when the adjust- 
ment handle is in its second position the adjustment 
element Is in engagement with the other end of the 
first portion of the cam surfoce, with no movement of 

45 the adjustment element taking place as the adjust- 
ment handle Is moved between ite first and its second 
positions, and the adjustment handle is movable into 
a third position beyond one of its first and second posi- 
tions so that the adjustmenMement Is in^ngagement 

50 with the second portion of the cam surface and the 
adjustment element is displaced to cause the gear 
assembly to change between a low gear and a high 
gear drive. 

A power tool according to the invention therefore 
55 has only one adjustment handle, which can be 
brought into three positions, which when switching 
from the first to the second position brings the stop 
means into a different functional position, whOe the 
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first portion of the cam surface, which is provided on 
the stop means or is connected therewith, due to its 
circular arc-shaped constnjction lying concentnc in 
relation to the adjustment axis does not displace the 
adjustment element coupled with the cam surface. It s 
is only when the adjustment handle is displaced from 
beyond the first or second positions to the third posi- 
tion chat the second portion of the cam surfece, due 
to its changing distance from the adjustment axis, 
brings about a displacement of the adjustment ele- 10 
ment and therefore a switching over from one speed 
of the gear assembly to another speed, e.g. from a tow 
speed to a high speed. Preferably the second portion 
of the cam surface leading from the first portion Is con- 
tinuously Increasing in distance from the adjusment is 
axis. 

Since the switching between activated and deac- 
tivated hammer means and between different speeds 
of the gear assembly is carried out using only one 
adjustment handle, there is no risk of having an incor- 20 
rect combination of modes of operation. Instead, such 
incorrect combinations are completely excluded by 
the construction of the switching device. Moreover, a 
more simple construction results, in particular 
because the position of the single adjustment handle 25 
on the casing of the tool can be chosen to correspond 
to the optimum requirements of the interior structure 
of the tool. 

The cam surface and the adjustment element 
preferably engage in positive manner with each other, 30 
so that the first portion of the cam surface holds the 
adjustment element in position, while the engagement 
of the second portion of the cam surface with the 
adjustment element on appropriate movement of the 
cam siffface, effects a displacement, brought about 35 
by the second portion, of the adjustment element-in 
one or the other direction, without the movement 
and/CM* the positioning of the adjustment element hav- 
ing to be supported by springs. To effect this positive 
engagement the cam surface may be provided by a 40 
curved web and the adjustment element can have a 
receiving slot, open in a direction parallel to the adjust- 
ment axis, for the web-shaped cam surface such that 
the side walls of the receiving slot engage opposite 
surfaces of both sides of the web. 4$ 

Stops can be provided next to the ends of the cam 
surface to limit its rotational movement. 

The stop means to be used in a tool according to 
the invention can have a circular arc-shaped stop face 
concentric to the adjustment axis, which stop-face in 50 
at least one position of the adjustment handle pre- 
vents the axial displacement of the tool which acti- 
vates the hammer mechanism. 

The adjustment element can be engaged with an 
axlally displaceable gearwheel of the gear assembly , ss 
and therefore can directly alter the position of this gear 
wheel when the adjustment element is displaced by 
movement of the adjustment handle. For this purpose 



the adjustment element can be axially displaceably 
mounted on a guide-rod extending parallel to the cent- 
ral axis of the gear wheel. 

In one embodiment of the invention, the second 
portion joins on to the second end of the first portion 
of the cam surface, and the adjustment element, in the 
third position of the adjustment handle, brings about 
a higher speed of the tool holder for the inserted tool 
bit than in the fnrst and second position. 

In such an embodiment, therefore, in the first 
position of the adjustment handle the hammer 
mechanism can be activated by axial displacement, 
and the gear assembly is at a pre-determined speed 
setting, nomially a setting for low speed. When the 
adjustment handle is moved into the second position, 
without changing the position at the elements of the 
gear assembly, the stop element is moved into a posi- 
tion in which it prevents axial displacement for the 
activation of the hammer mechanism, i.e. the inserted 
tool bit is driven in rotation only and at the speed 
determined by the setting of the gear arrangement 

If the adjustment handle Is then displaced beyond 
the second position into the third position, the adjust- 
ment element is moved by the shape of the additional 
section of the cam surface and as a result another 
speed setting of the gear assembly, for example a 
higher speed, is selected. 

In this xajnstruction, Jn the third position ^ the 
adjustment handle the stop means can block axial dis- 
placememt for the activation of the hammer mechan- 
ism so that it is only possible to drive the inserted tool 
bit in rotation, e.g. at a high speed; such a high speed 
would not be appropriate if the hammer mechanism 
were activated because this would damage the tool. 

In another embodiment of the invention, the sec- 
ond portion of the cam surface joins on the first end 
of the first portion of the cam surface and the adjust- 
ment element, when Uie adjustment handle is in the 
third position, renders the rotational drive of the tool 
holder for the inserted tool bit ineffective. 

Thus in this embodiment, if the adjustment handle 
is moved beyond tiie first posltton into tiie third posi- 
tion, then a switching occurs from a speed at which 
the tool operates optionally witii or without activation 
of ttie hammer mechanism to a speed of zero. i.e. the 
tool operates in pure hammer mode. 

To ensure tills interruption of the rotary drive, tiie 
gear assembly engaged with^ adjustment element 
can, when tiie adjustment handle Is in the third posi- 
tion, be engaged with a locking element which pre- 
vents rotational movement; the locking element can, 
for example, be a stationary mounted locking pin, 
which In the third position of ttie adjustment handle is 
engaged with a recess of the gear assembly. 

The invention is described in more detaD in the 
following witti reference to the drawings 

Figure 1 shows a power tool in the fonm of an elec- 
tric rotary hammer parity as a side view and parfly cut 
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away. 

Figure 2 shows an enlargement of the front sec- 
tion of the rotary hammer from Figure 1, partly cut 
away and partly as side view. 

Figure 3 shows the structure of a switching device 
of the rotary hammer in a part section along the line 
IIMll of Rgure 2. 

Figure 4 shows the switching device in a vertical 
partial section along the line IV-IV of Figure 2. 

Figure 5 shows in an exploded view parts of the 
switching device and also a gear assembly which 
engages with an adjustment element of the switching 
device. 

Figure 6 shows a diagrammatic representation of 
the switching device of the rotary hammer of Figures 

I to 5 when the adjustment handle Is in a first position. 

Rgure 7 shows a representation corresponding to 
Figure 6 when the adjustment handle is in a second 
position. 

Figure 8 shows a representation corresponding to 
Figures 6 and 7 when the adjustment handle is in the 
third position. 

Figure 9 shows a representation corresponding to 
figures 8 to 8 of a switching device of a different con- 
struction when the adjustment handle is in its second 
position. 

Figure 10 shows the switching device of Figure 9 
when the adjustment handle is in its first position. 

Figure 1 1 shows the switching device of Figures 
9 and 10 when the adjustment handle Is in Its third 
position. 

Figure 12 shows in part section engagement of a 
locking pin with the gear assembly in the third position 
of the adjustment handle as shown in Figure 11. 

Figure 1 shows a rotary hammer, that is a power 
tool adapted to hold a tool bit which can be operated 
with a rotating action and a hammer action. 

The rotary hammer 1 has a casing consisting of 
two casing halves 5 and 6 which fonns a gear housing 
4, which is shown opened and partly in section in Fig- 
ure 1 , a nrK>tor housing 3 lying behind the gear housing 
4 and a handle 2 connected to the motor housing 3. 
A trigger element for an on/off switch of the rotary 
hammer 1 projects from the handle 2 in the usual way, 
while the power cable which likewise usually leads 
into the handle is not shown. At the front end of the rot- 
ary hammer 1 a tool holder 7 of the usual construction 
Is provided which is connected with a spindle 1 9 of the 
rotary hammer and Into which Is Inserted a tool bit in 
the fonm of a partly shown hammer bit 8. 

As can be seen most clearly from figure 2, in the 
area of the gear housing 4 of the rotary hammer 1 a 
bearing part 10 is provided, which usually consists of 
metal and performs numerous bearing functions. For 
example, a rear end portion of an intermediate shaft 

II is housed in the bearing part 10 by means of a 
bearing 13, a front end portion of which intenmediate 
shaft sits in a bearing 14. On the rear end portion of 



the intermediate shaft 11a gearwheel 12 is non-rotat- 
ably fixed, which meshes with a pinion of an amftature 
shaft, of an electric motor (not shown) fixed in the 
motor housing 3, so that the intermediate shaft lib 
5 driven in rotation by the said motor. 

On the intenmediate shaft 11a coupling with two 
coupling halves 21, 22 is seated, by means of which 
a wobble plate element IS, can be driven. A pin 16 of 
the wobble plate element 15 Is engaged with a rear 

10 end portion 18 of a reciprocating hollow piston 17, in 
which a ram (not shown) is reciprocated by the for- 
mation of under-pressure and over-pressure when 
the hollow piston 17 is reciprocated. For the construc- 
tion of the coupling and the way it functions and the 

IS way ttie hollow piston which forms part of the hanuner 
mechanism functions, including the way it is driven by 
the wobble plate element, reference Is made to Euro- 
pean Patent No. 0 331 619, which also describes the 
manner in which engagement of the coupling halves 

20 21, 22 is effected ttirough the axial displacement of 
the spindle 1 9 held In a bearing 20 by means of a slid- 
ing unit, comprising a sliding element 23, a bearing 26 
and adisk25, and bymeansof tiie engagement of the 
sliding element 23 with an annular slot 24 in the cou- 

25 piing half 21 when the axial displacement nrK)vement 
of the spindle 19 is not blocked by the operator. 

A gear wheel 28 Is fixed to a front end portion of 
the intenmediate shaft 11 and meshes In the position 
in Figure 2 with a gear wheel 33. The gear wheel 33 

30 belongs to a gear assembly, which comprises a bush 
36 which canies, non-rotatably, the gear wheel 33 
and next to It a gear wheel 34 of a greater diameter 
which is mounted on the spindle 1 9 so as to be axially 
displaceable to a limited extent Through a wall of the 

35 bush 36 a key-like projectton 37 extends which is 
engaged with an axial groove 31 in the surface of the 
spindle 19, so that the bush 36 is held non-rotatably 
on ttie spindle 19. 

Due to the axial displaceabllity of ttie bush 36, the 

40 gear assembly can be shifted to ttie right in a manner 
yet to be described from tiie position shown In figure 
2. and as a result tiie gear wheel 33 disengages from 
the gear wheel 28 on the intermediate shaft 1 1 , but the 
gear wheel 34. fixed to the bush 36, conies into mesh- 

45 ing engagement with a gear wheel section 27 of the 
Intermediate shaft 11. In this position, due (o the 
changed transmission ratk>, a lower speed of the spin- 
dle 19 results, i.e. the gear assembly Is In a position 
which can be called the first gear whie the position as 

50 In Figure 2 is called the second gear. 

An adjustment handle (Rgure 3) comprising a 
cylindrical portion 56 and a grip portion 57 Is rotatably 
mounted in an opening In the casing half 6. An O-ring 
58 is mounted in an annular groove in ttie cylindrical 

55 portion 56. The handle can be rotated about a central 
axis 59, ("the adjustment axis") 

Concentrically fixed to the cylindrteal portion 56 is 
a boss 50 comprising recesses 51. 52 fomned in its 
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surface facing the cyfindiical portion 56 of the adjust- 
ment handle; corresponding projections of the cylin- 
drical portion 56 extend into these recesses which, 
together with a screw inserted along the adjustmemt 
axis 59, produce a non rotatable connection between 5 
the cylindrical portion 56 and the boss 50. 

A stop element 53 is formed on the side of the 
boss 50 facing away from the cylindrical portion 56. 
The stop element 53 essentially consist of an 
approximately semicircular arc-shaped disk, having a to 
circular peripheral surface 55 formed about the 
adjustment axis 59 and a flat peripheral surface 54, 
connecting the ends of the circular surface 55. parallel 
to a diameter passing through the adjustment axis 59, 
and lying on the opposite side of the axis 59 from the is 
circular surface 55, i.e. the circularsurface 55 extends 
over more than a semi circular. 

Fixed to an intermediate portion of the stop ele- 
ment 53 is a cam member 60, on the edge of which a 
cam suri^ce 61 , 62 is formed. A first portion 61 of this 20 
cam surface is in the form of a circular arc about the 
axis 59 and extends over about 90''. The first, free, 
end of the portion 61 lies slightly above a diameter 
extending through the axis 59 and perpendicular to 
the flat surface 54 of the stop element 53. A second 25 
portion 62 of the cam surface joins on to the second 
opposite end 63 of the first portion 61 and likewise 
extends over about 90'*, its distance from the axis 59 
gradually increasing from the second end 63 of the 
portion 61 to the free end of the portion 62. First por- 30 
tton 61 and the second portion 62 provide a web or 
flange which projects from the edge of the cam ele- 
ment 160 in the direction of the cylindrical portk>n 56 
of the adjustment handle. Adjacent to the free ends of 
the first portion 61 and second portion 62, stops 64, .35 
65 are fomned on cam element 60, projecting in a cor- 
responding manner in the fonm of ribs and serving to 
limit rotational movement 

. A rear end of a guide rod 40 is mounted in bearing -r- 
:part 1 0, the rod extending forward parallel to the inter- _ 40 
mediate shaft 11 and to the spindle 19 and having its 
front end mounted adjacent to the intermediate shaft 
11. On the guide rod 40 there is mounted an oblong 
adjustment element 41, (Figure 5) which has a rear 
bearing section 42 and a front bearing section 43 and 4S 
can be sikl along the gukle rod 40. On the adjustment 
element 41, at about the area of the bearing section 
43, a guide arm 44 is formed which has a slot 45 In is 
upper angled end. The adjustment element 41 is 
anranged so that the slot 45 grips over the free edge so 
of the first portion 61 and second portion 62 of the cam 
surface, so that the web or flange forming the portion 
61 and the additional portion 62 is sihiated between 
sMe walls of the slot 45. 

At tiie end of the adjustment element 41 next to 55 
the guide anfn 44 a curved carrier arm 46 is provided 
which extends into an annular indent 35 between ttie 
two gearwheels 33 and 34 fixed on ttie bush 36. This 



carrier ann 46 is curved slightly and ttius its shape 
matches the shape of the indent 35. 

For the explanation of the function of the switch- 
ing device with tiie stop element 53 and the cam sur- 
face 61, 62 reference is made to the diagrammatic 
drawings In Figures 6 to 8, in which parts from Figure 
2 have been omitted or are shown in a simplified form. 

In the setting in Figure 6 tiie adjusfanent handle 
56, 57 is shown in its first position, in which the fiat 
peripheral surface 54 of the stop means 53 faces 
towards the tool holder 7 and in which the slot 45 in 
the guide arm 44 of tiie adjustment element 41 
engages with the free or first end of the first, circular 
portion 61 of the cam surface 61, 62, and therefore is 
adjacent to the stop 64. In this postion tiie bush 36 is 
shifted to the right compared with the position in Fig- 
ure 2, so that tiie gear wheel 34 attached to the bush 
36 meshes with the gearwheel section 27 on tiie inter- 
mediate shaft 11, and the gear assembly is therefore 
in the first gear position. The peripheral surface 54 of 
the stop means 53 lies relatively far from the sliding 
element 23 of the spindle 19 when the inserted tool bit 
8 is not in engagement with a work piece. Thus the 
spindle 19 can be shifted in the known manner from 
its position shown in Figure 2 to the right as a result 
of the bearing pressure on the work piece, until a cage 
26' of the bearing 26 between the sliding element 23 
and the disk 25 comes to rest against the flat 
peripheral surface 54 of the stop means 53 or the two 
coupling halves 21 and 22 are engaged such that the 
wobble plate element 15, 16 moves due to the con- 
tinuous rotation of the intermediate shaft 1 1 and thus 
the hammer mechanism Is activated. The rotary ham- 
mer then operates at a low speed with a rotary and a 
hammer action. 

• If the adjustment handle 56, 57 is rotated by the 
operator around the adjustment axis 59 from the posi- 
tion in Figure 6 into the second position as in Figure' 
* 7, the first portion 61 of the cam surface 61, 62 slides 
through the slot 45 in the_guide anm 45 of the adjust- 
nient element 41, without causing axial displacement 
of the adjustment element 41 , since tiie portion 61 , as 
mentioned above, is circular about adjustment axis 
59. When the adjusment handle 56, 57 is rotated in 
this way the stop element 53 comes Into tiie postion 
also shown in Figure 7, in which the flat peripheral sur- 
face 54 extends parallel to the longitudinal axis of the 
spindle 1 9. As a result, the now.firont sectbn of the cir- 
cular arc-shaped peripheral surface 55 of the stop 
means 53 lies against the cage 26' of tiie ;bearing 26 
and thus blocks the axial displacement movement of 
tiie sliding element 23 and the disk 25 and therefore 
of the spindle 19. As a consequence, when the inser- 
ted tool bit 8 comes into engagement with the wortc 
piece no con^esponding displacement can take place 
and the two halves 21 and 22 of the coupling for the 
hammer mechanism remain disengaged, i.e. the tool 
holder 7 is driven by the intermediate shaft 1 1 via the 
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gear wheel section 27 and the gear wheel 34 is 
rotated in first gear, without any impact being applied 
to the inserted tool bit 8 by the hammer mechanism. 

On further clockwise rotation of the adjustment 
handle 56, 57 from the second position as in Figure 7 5 
into the third position as in Figure 8, the second por- 
tion 62 of the cam surface 61 , 62 leading from the first 
circular, portion 61, comes into engagement with the 
slot 45 of the guide arm 44 of the adjusbnent element 
41, whereby due to the shape of the second portion io 
62 which continually increases its distance from the 
adjustment axis 59, the adjustment element 41 isshif* 
ted along the guide rod 40 to the front (to the left in Fig- 
ures 2 and 6 to 8). During this sliding movement of the 
adjustment element 41 , the latter, due to the engage- is 
ment of its carrier arm 46 In the indent 35 between the 
gear wheels 33 and 34 takes the bush 36 carrying 
these gear wheels along with it and displaces them 
axlally along the spindle 19, until the gear wheel 33 
stands in meshing engagement with the gear wheel 20 
28 attached to the intenmediate shaft 11, while the 
gear wheel 34 has become disengaged from the gear 
wheel section 27. The intenmediate shaft 1 1 conse- 
quently drives the spindle 19 at a higher speed or in 
second gear. 2S 

When the adjustment handle 56. 57 is rotated in 
this way the second into the third portion the stop ele- 
ment 53 is rotated so that again a region of its circular 
arc-shaped peripheral surface 55 is pointed towards 
the tool holder 7 and consequently Is engaged with 30 
the cage 26' of the bearing 26. Thus the stop element 
53 blocks the axial displacement of the spindle 19 in 
the same way as in the position in Figure 7 and there- 
fore the activation of the hammer mechanism so that 
the inserted tool bit 8 is driven in rotation in second 35 
gear but without the hammer action. 

Rotatton in the clockwise direction beyond the 
position in Figure 8 is prevented by the stop 65 on the 
free end of the second portion 62 of the cam surface 
61 , 62, which when such a rotatton takes place comes 40 
to rest against the part of the guide anm 44 of the. . . 
adjustment element 41 that forms the slot 45. 

Clearly, the switching device can be switched 
back from the position in Figure 8 into tiie position in 
Figure 7 or into the position In Figure 6 by con-espond- 4S 
ing rotation of the adjustment handle 56, 57 in the anti- 
clockwise direction. This rotation is limited by the stop 
- 64. 

While the above described embodiment shows a 
switching device which enables a rotary hammer to be . so 
switched between a combined drilling and hammer 
mode at low speed and a pure drilling mode at low 
speed and a pure drilling mode at higher speed, a 
switching device is shown in Figures 9 to 12 which 
operates according to the same basic principle but is 55 
modified so that when it is used In a rotary hammer a 
pure drilling mode at low speed, a combined drilling 
and hanuner mode at low speed and a pure hammer 



mode can be set This switching device and the rotary 
hammer in which it is used are in the main the same 
as those in Figures 1 to 8, and in Figures 9 to 12, the 
same parts as in Figures 1 to 8 are designated with 
the same reference numbers and corresponding parts 
are designated with reference numbers increased by 
100. Only the differences are explained below. 

The stnicture of the rotary hammer as shown in 
Figures 9 to 12 differs from that shown in Rgures 1 to 
8 essentially in that the gear wheel 33 of the gear 
assembly in the rotary hammer in Figures 1 to 8 is rep- 
laced by a locking disk 133, which has notches 181 
on its circumference and which in a manner yet to be 
described co-operates with a stationary mounted 
locking pin 1 80 in the casing of tiie rotary hammer. 

Unlike the stop means 53 in Figures 1 to 8, the 
stop means 153 of the switching device In Figures 9 
to 12 has a circular arc shaped peripheral surface 
155, which extends only over about 90'',but lies con- 
centric to the adjustment axis 159. The stop means 
153 moreover has two flat peripheral surfeices 154' 
and 154" standing perpendicular to each other. 

The stop element 153 includes a cam surface 
161. 162 which is fonned as a web or flange corre- 
sponding to the cam surface 61 , 62 in the embodiment 
shown in Figures 1 to 8. The cam surface has a first, 
circular arc-shaped portion 161 expending over about 
90? and lying concentric to the adjustment axis 159, 
on the free end of which circular arc-shaped section 
a stop 164 is provided. The free end of the first portion 
1 61 with the stop 1 64 lies near one end of the circular 
arc shaped peripheral surface 155 of the stop-means 
153, while the other end 163 of the sectton 161 lies 
near a diameter through the adjustment axis 159, 
which runs parallel to the flat peripheral wall 154' of 
the stop elemenr 153, so that the portion 161 in the 
Figures 9 to 12 extends roughly over the flat 
peripheral surface 154" of the stop element 153. 

A second portion 1 62 of the cam surface joins on 
to the end 163 of the portion 161 of the cam surface 
and can be formed in the same way as the second 
portion 62 of the embodiment shown in Rgures 1 to 8 
and on its free end and has a stop 165. 

The portion of the stop means 153 and the cani 
surface 161, 162 shown in Figure 9 corresponds 
essentially to the second positton of the adjustment 
handle of the embodiment as in Figures 1 to 8, Le. the 
. position in Rgure 7, because the stop means_153 has 
its circular arc-shaped peripheral surface 155 
engaged with the cage of the bearing 26, and conse- 
quentiy blocks the axial displacement of the spindle 
19 under the applied pressure of the Inserted tool bit 
8 against the work piece. As a result the activation of 
the hammer mechanism is prevented. Since In this 
position the free or second end of the portion 161 of 
the cam surface 161, 162 is engaged with the slot for- 
med on the guide arm 44 of the adjustment element 
41 , the bush 36 mounted non-rotatabiy on the spindle 
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19 is held in a position in which the gear wheel 34 is 
in meshing engagement with the gear wheel section 
27 of the intennediate shaft 11 not shown in Figures 
9 to 1Z As a result, when in operation, the spindle 19 
and therefore the inserted tool bit 8 is rotated at a s 
speed determined by the transmission ratio of the 
gear wheel section 27 and gear wheel 34, while no 
hammer action Is applied on the inserted tool bit 8 due 
to the blocking effected by the stop element 153. 

If the adjustment handle is rotated by 90'' in the io 
clockwise direction about the adjustment axis 159 
(Figure 10) then the position of the adjustment ele- 
ment 41 does not change, because the slot in guide 
arm 44 is still engaged with the first circular arc-sha- 
ped sectton 181 of the guide curve 161 , 1 62. During is 
this rotational movement the stop element 153 is 
brought Into a position in which the flat peripheral sur- 
face 154" faces towards the tool holder 7. so that 
when the ;inserted tool bit 8 is pressed against the 
work piece an axial displacement of the spindle 19 20 
takes place (to the right in figure 1 0), so thatthe sliding 
element 23, the bearing 26 and the disk 25 are also 
correspondingly displaced and thus the coupling hal- 
ves sitting on the intermediate shaft 1 1 are brought 
into engagement As a result the hammer mechanism 25 
is acth^ated. This position, which corresponds in its 
manner of function with the position in Figure 6, there- 
fore enables a rotational drive of the inserted tool bit 
8 at a speed determined by the transmission ratio of 
gear wheel section 27 and gear wheel 34 and the ao 
application of hammer ac^n to the inserted tool bit6. 

A further rotation of the adjustment handle in the 
clockwise direction moves the inner, orfirst, end of the 
portion 161 of the cam surface 161, 162 out of 
engagement with the slot in the guide ann 44 of the ,35 
adjustment element 41 and brings the free end of the 
second portion 162 into engagement with this slot. 
Due to the increasing distance of the second portion 
162 from the adjustment axis 159 a shifting of the 
adjustment element 41 to the left then takes place, as 40 
was explained In connection with Figure 8. As a result 
the gear wheel 34 comes out of engagement with the 
gearwheel section 27 of the intennediate shaft 1 1 and 
the disk shaped gear part or locking disk 133 sitting 
non-rotatably on the bush 36 is pushed into the area 4S 
of the stationary locking pin 180. so that the latter- ^ 
extends into one of the notches 181 formed on the cir- 
cumference of the gear part 1 33. In this positton, con- 
sequently, there is no rotational drive acting on the 

spindle 19 and the spindle 19 is in addition secured 50 
against rotatk)n by the engagement of the locking pin— 
180 in the notch 181 of the gear part 133. 

When the cam surface 161. 162 is displaced into 
the postbn as in Rgure 1 1 the stop means is rotated 
into a postk>n in which the flat peripheral surface 1 54' 55 
is facing the tool holder 7,i.e. the spindle 19 can be 
axlally displaced in the same way as In the position 
shown In Figure 10 %vhen the inserted tool bit Is 



pressed against the woric piece and thus the hammer 
mechanism can be activated. The rotary hammer 
therefore operates in pure hammer mode, that is with- 
out rotation of the spindle 19 and therefore of the tool 
holder 7 and the inserted tool bit 8. 



Claims 

1. A power tool adapted to hold a tool bit which can 
be operated with a rotating action and a hammer 
action comprising 

drive means for causing the tool bit to 
rotate including a gear assembly (33,34) which 
can be switched between a low gear drive and a 
high gear drive, 

hammer means for imparting a hammer 
actton to the tool bit and activated by axial dis- 
placement of the tool bit on engagement of said 
bit with a wori< piece, 

an adjustment handle (56,57) connected 
to stop means (53) and rotatable about an adjust- 
ment axis (59) between a first position in which 
the stop means allows axial displacement of the 
tool bit to activate the hammer means and a sec- 
ond position in which the stop means blocks axial 
displacement of the tool bit, characterized in that 
the tool comprises 

- a cam member (61,62) coupled to the 
adjustment handle and having an arcuate cam 
surface, said surface comprising a first, circular 
portion (61) concentric with the adjustment axis 
and a second portion (62) leading firom one end 
of the first portion (61) and continuously changing 
in distance from said axis, 

an adjustment element (41) engaging the 
cam surface movement of which is anranged to 
switch said gear assembly (33,34) between tow 
gear and high gear drive 

- and the anrangement is such that when the 
— adjustment handle (56,57) is in its first position 

the adjustment element (41) Is in engagement 
with one end of said first portion (61) of the cam 
surface, when the adjustment handle is in its sec- 
ond position the adjustment element (41) Is In 
engagement with the other end of the first portion 

(61) of the cam surface, with no movement of the 
adjustment element taking place as the adjust- 
ment handle is moved between its first and its 
second positions, 

and the adjustment handle (56,57) is mov- 
able into a third position beyond one of its first and 
second positions so that the adjustment element 
(41) is in engagentent with the second portion 

(62) of the cam surface and the adjustment ele- 
ment is displaced to cause the gear assembly to 
change between a low gear and a high gear drive. 
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2. A power tool according to daim 1 characterized 
in that the the second portion (62) of the canfi sur- 
lace leads from said one end of the first portion 
and is continuously increasing in distance from 
said adjustment axis (59) 5 

3. A power tool according to daim 1 characterized 
in that the adjustment element (41) is in positive 
engagement with the cam surface. 

10 

4. A power tool according to any one of claims 1, 2 
and 3 characterized in that the cam surface is pro- 
vided by a curved web and the adjustment ele- 
ment comprises a slot (45) having side walls 
which engage opposite surfaces of the web. 15 

5. A power tool according to any one of the preced- 
ing daims characterized in that stops (64, 65) are 
provided adjacent the ends of the cam surface 
which limit rotational movement of the cam mem- 20 
bet. 

6. A power tool according to any one of the preced- 
ing daims characterized in that the stop means 
(53) comprises an arc shaped stop surface (55) 2s 
drcular about the adjustment axis. 

7. A power tool according to any one of the preced- 
ing daims characterized in that the gear assenv 

biy (33,34) Is axially displaceable and the 30 
adjustment element (41) nrutves the gear assem- 
bly axially to switch between a low gear drive and 
a high gear drive. 

8. A power tool according to claim 7 wherein the 35 
> adjustment element is mounted for movement on 

a guide rod (40) which extends parallel to a cent- 
ral axis of the gear assembly. 

9. A power tool according to any one of the preced- 40 
ing daims characterized in thai the second por- 
tion (62) of the cam surface continues from that 

end of the first portion of the cam surface 
associated with the second position of the adjust- 
ment handle, and movement of the adjustment 45 
handle info the third position from the second* 
position causes the adjustment element to switch 
the gear assembly from a low gear drive to a high 
gear drive. 

so 

10. A power tool according to daim 9 characterized 
in that the stop means, when the adjustment han- 
dle is in its third position, blodcs axial displace- 
ment of the tool bit 

55 

11. A power tool according to any one of daims 1 - 8 
characterized in that the second portion (62) of 
the cam surface continues from that end of the 



first portion (61) of the cam surfece associated 
with the first position of the adjustment handle 
(56). and movement of the adjustment handle 
(56) into its third position from the first position 
renders the rotating drive ft>r the tool bit ineffec- 
tive. 

12. A power tool according to daim 11 charaderized 
in that if comprises a loddng member (180). and 
the gear assembly (133) comprises locking 
recesses (181). one of which is brought into 
engagement with the locking member by move- 
ment of the gear assembly by the adjustment ele- 
ment as the adjustment handle is moved into its 
third position. 
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